Abstract. For the development of fresh-keeping technology, strawberries were coated with different propolis concentrations of 1.5%, 2.0%, 2.5% and 3.0%. The effect and physiology on strawberries fresh-keeping was estimated by the decay index, weight loss rate, the soluble solid and titratable acid content. The result shows that propolis coating preservation treatment can significantly decrease the strawberries decay index and weight loss rate, and inhibit soluble solids and titratable acid content. It also delayed the aging process of postharvest strawberries notably, as well as prolonged strawberry fruits freshness. The preservation effect of strawberries coated with the propolis concentration of 2.5% and 3.0% are better, of which 3.0% is the best.
Introduction
Strawberry (Fragaria ananassa Duch.) is a perennial herb of the Rosaceae berries, which has a desirable taste and a high nutrition value. Strawberries are highly perishable due to their active metabolism, which lead to short senescence periods that produce great limitations on storage and transportation. Therefore, strawberry preservation has been put up an important position in recent years [1, 2] .
Physical and chemical preservation are two main methods for strawberry fresh-keeping currently. However, most physical methods such as air conditioned storage require relatively large mechanical equipment and complicated management. Though chemical methods based on chemical agents are low cost and easy to handle, they have certain negative effects on human health and environment. To ensure a good quality, and edible safety of strawberry, the development of natural preservatives with green, non-toxic and stable performance is increasingly prominent [3, 4] .
Propolis is a resinoid containing flavonoids consisted of honey pollen and some basic aromatic oil [5] . Previous studies show that propolis contain some certain antibacterial effects of chemical composition. Moreover, ethanol solution of propolis can be a safe and non-toxic film former with strong antioxidant effect. Now the research of propolis has been applied to agricultural production, such as fresh jujubes, grapefruit and Wenzhou mandarin postharvest fresh-keeping [6] [7] [8] [9] .
In this study, we aim to investigate the utility of different concentrations of ethanol-dissolved propolis coating on strawberry to find a best fresh-keeping effect, thus providing a more safe and effective way to storage strawberry.
Materials and Methods

Test Materials
Strawberries (variety 'toyonoka') are collected from the Shuangliu country in April 2014, All fruits were selected based on the same ripening stage (>80% red surface color), uniform size, absence of any physical damage and fungal infection. Propolis are purchased from the apiary near Ya 'an.
Experimental Method 2.2.1The Preparation of Ethanol-Dissolved Propolis Coating
The configuration of the reagent refers to Dongqi Guo [7] .
2.2.2Test Processing
The strawberry samples are grouped according to different concentration treatments and control. The indicators for measurement include decay index, weight loss rate, total soluble solids content and titratable acid. Determining decay index, weight loss rate and titratable acid content respectively refer to Chuyan Wang [10] , Mingli Kang [11] and Qing'e Xiong [12] . Using the WYT-4 handheld saccharimeter measures the soluble solids content.
Results and Discussion
Effects of Different Concentrations of Propolis on the Decay Index of Strawberry Fruit.
Table.1 shows that the decay index of the strawberry fruit treated with propolis was reduced to a different degree compared to contrast, especially 3.0％ treatment. Thus, it can be indicated that propolis coating can effectively prolong the freshness of strawberry fruits with the best inhibiting utility of 3.0％ ethanol-dissolved propolis. .  Table. 2 shows that the weight loss rate of strawberry fruits in the four concentration groups treated with propolis was lower than that in the control group. Among them, the strawberry fruit with 3.0% propolis coating treatment had the least weight loss during the preservation process. Hence it is more effective in delaying strawberry fruit lose weight. 
Effects of Different Concentrations of Propolis on the Soluble Solids Content of Strawberry
Fruit. Table. 3 shows that the content of soluble solids in each group was increased first and then decreased, reaching the highest in the second day. The content treated with propolis was always higher than that of control group. Among them, the soluble solids content of the 3.0% coating group was the highest, and it was significantly different from that of the control group, which illustrates 3.0％ propolis had the best effect on inhibiting reduction of soluble solids. Table.4 shows that the titratable acid content reached a maximum on the first day for all groups, and then began to decrease. During the whole preservation period, the titratable acid content of the 1.5% coating group was close to the control group and had the worst effect. Nevertheless, the content of 3.0% coating treatment group was always the highest, and it was significantly different from that of the control group. Therefore, it still had the best effect on delaying reduction of titratable acid. 
Conclusion
This experiment use ethanol-dissolved propolis coatings with different concentrations of propolis to identify the optimum concentration on the preservation of strawberry. The results shows that different propolis concentration will affect the quality of strawberry during storage. And the best treatment, with 3.0％propolis coatings, can effectively restrain the decay and weight loss process of strawberry, and delay the reduction of soluble solids and titratable acid content during fresh-keeping. In conclusion, higher concentration of propolis coatings work well in the preservation of 'toyonoka' strawberry fruits, which provides some reference value and significant discussion for the application of coating agent on strawberry fresh-keeping.
